The issues of energy crisis, environmental degradation, and climate change present a severe challenge to the sustainable development in China. The development of green building (GB) is considered one of the most popular strategies toward a sustainable construction industry. Apart from advanced green technologies, consumers' purchasing intention toward green housing (GH) plays a crucial role in the large-scale promotion of GB. However, which determinants significantly affect consumers' purchasing intention remain unclear, especially for the young generation in developing countries. This study attempts to investigate young consumers' purchasing intention of GH in China. On the basis of extended theory of planned behavior (TPB), seven constructs are identified, and nine hypotheses are proposed. A total of 241 responses were collected from the questionnaire survey, and structural equation modeling was employed to test the proposed hypotheses. Governmental incentives are affirmed to be the most important determinant, followed by consumers' attitude toward behavior and subjective norm. Perceived behavioral control is an insignificant determinant for young consumers to purchase GH. In addition, subjective knowledge has an indirect effect through attitude toward behavior. Environmental concern also confirms an indirect effect through attitude toward behavior and subjective norm toward purchasing intention, respectively. Thus, the government is implied to play a crucial role in GH promotion at this stage.
Introduction
With the rapid urbanization and industrialization in the past decades, China has become one of the largest energy consumers and CO 2 emitters worldwide. The country constructed 1.6-2.0 billion m 2 of buildings each year, accounting for nearly 40% of the total new buildings in the world [1] . Adopting green building (GB) strategies in the construction industry can contribute to a reduced CO 2 emission and energy dependence on fossil fuels [2, 3] , which is also an inevitable choice to meet the need for environmental protection and sustainable development [4] . However, the amount of GB in China is only 5% of the total new buildings [5] , which is far less than that of the conventional counterpart. Although the GB market in China is still in the initial stage [6] , the Chinese government has been responsive to the sustainable development in the construction industry by formulating GB codes and regulations and evaluation standards, providing financial and nonfinancial incentives [7] . emphasizes on the youth because of their crucial role in the development of GH. On the one hand, the number of youth accounts for a large proportion of the total population. According to the data from the Chinese Statistical Bureau in 2016, the amount of young group aged 15-29, accounted for the 21.36% of the total population. On the other hand, the youth have a strong demand in housing consumerism. In the context of Chinese culture and social norms, every couple should purchase a house for dwelling before marriage. Thus, most of them will likely become potential consumers in the housing market. Nevertheless, no research exists on the purchasing intention of GH for young consumers in China.
To remedy this research gap, the article aims to investigate the major determinants influencing the young consumers' purchasing intention of GH in China. Three reasons explain China's status as an effective laboratory for research. First, China contains the largest construction market worldwide [25] . Achieving sustainability in the Chinese construction industry will prominently reduce the adverse global impact on climate change, built environment, and human health. Consequently, the research findings can meet the pressing need to promote GH on a large scale by the Chinese government. Second, China is one of the representatives of the developing countries experiencing the same puzzling conflict between economic development and environmental degradation. Thus, the study findings can offer valuable references and experiences for policy-makers and other organizations in other developing countries. Third, most of the previous studies focused on GH purchasing failed to consider young consumers. Understanding their purchasing intention can contribute to bridge this research gap. Furthermore, stipulating suitable policy strategies by policy-makers would be crucial in guiding the GH implementation.
Literature Review and Hypothesis Development

TPB
TPB was proposed by Ajzen in 1985, which is one of the most extensively used behavior theories. TPB is also one of the most popular theories to analyze individuals' intention and behavior [26] . The TPB framework determines behavioral intention by attitude toward behavior (AB), subjective norm (SN), and perceived behavioral control (PBC) [27] . Correspondingly, Figure 1 illustrates the TPB framework. Generally, people who favorably evaluate the behavior sense pressure from the expectations of relevant others. Moreover, possessing the ability to adopt certain behaviors likely establishes high behavioral intentions. To date, TPB has been applied to predict consumers' intention and behavior in a wide range of areas, including electric vehicles [28, 29] , green hotels [30] [31] [32] , and energy conservation [33, 34] . TPB was also regarded as a highly powerful model in explaining the environment friendly behavior [35] or environmentally-sustainable products [36] . For instance, Maichum, Parichatnon, and Peng [26] investigated the purchase intentions of Thai consumers for green products and validated that attitude, subjective norm, and perceived behavioral control had significant positive influences on the purchase intention for green products. According to the above discussion, we submit the following hypotheses.
Hypothesis 1 (H1):
Attitude toward purchasing GH has a positive effect on intention to purchase GH.
Hypothesis 2 (H2):
Subjective norm has a positive effect on intention to purchase GH.
Hypothesis 3 (H3):
Perceived behavioral control has a positive effect on intention to purchase GH.
Inclusion of Additional Constructs in TPB
Young consumers have certain distinct features compared with other groups. Most of them were born in single-child families. Moreover, parents usually aid them with housing purchasing, which can significantly advance their purchasing ability. In addition, obtaining higher education prompted their concern for the environment [37] . Exploring young consumers' purchasing intention of GH is essential to design sustainable incentive strategies [38] because they are the future consumers and future of society [39] . Moreover, these young people are also the innovators in the sustainability market and prone to attempt new products, such as green hotel visits [40] .
Hence, for the measurement of their purchasing intention of GH, additional constructs should be considered to extend the basic TPB model, namely, subjective knowledge (SK), governmental incentives (GI), and environmental concern (EC). Thus, the initial theoretical model is established (see Figure 2) . A total of seven constructs were involved, including attitude toward purchasing GH (ATT), subjective norm (SN), perceived behavioral control (PBC), purchasing intention (PI), subjective knowledge (SK), governmental incentives (GI), and environmental concern (EC). Additional constructs are explained as follows. Subjective knowledge (SK) is included in extended theory of planned behavior because various studies have concluded the importance of knowledge on the purchasing intention of green products. For instance, Liu et al. [20] reported that lacking subjective knowledge among surveyed residents served as psychological barriers to their acceptance of green-labeled residential buildings. From the literature review, Darko and Chan [15] corroborated that the lack of knowledge was the most identified barriers in GB adoption. Echoing these findings, Reddy and Painuly [41] expressed that the lack of adequate awareness on the costs and benefits of sustainable energy technologies among stakeholders may lower the interest of the latter to promote the former. Therefore, if young consumers possess further knowledge on GH, then they may likely hold positive attitude toward the latter, which will, in turn, directly arouse additional purchase intention. Thus, the following hypotheses are suggested: Hypothesis 4 (H4): Young consumers' subjective knowledge of GH has a positive effect on attitude toward GH.
Hypothesis 5 (H5):
Young consumers' subjective knowledge of GH has a positive effect on purchasing intention.
Environmental concern is one of the important sustainability variables in green marketing literature defined as "the consumers' emotional involvement regarding different environmental matters" [42] . Environmental concern is also a critical factor in the consumer decision-making process [43] . Earlier research within the environmental domains, such as in the green energy brand [44] and green-purchasing behavior [42] , has verified that environmental concern directly motivated pro-environmental purchase intention or behavior. In line with the similar findings, Mostafa [45] asserted that environmental concern was one of the major variables that influenced consumers' attitudes and purchase intention of green products. Thus, young consumers with high levels of environmental concern will likely purchase GH. Thus, the above discussion leads to the following hypotheses: Hypothesis 6 (H6): Young consumers' environmental concern of GH has a positive effect on attitudes toward GH.
Hypothesis 7 (H7):
Young consumers' environmental concern of GH has a positive effect on subjective norm.
Governmental incentives are contained for the following reasons: Generally, the government plays an important and leading role in GB promotion. In the GH market, different reasons have led to market failure, such as externality and asymmetric information [18] , which may induce the additional transaction cost [46] . Incremental cost may also incur in the process of GH development. Profit-driven developers will definitely transfer additional costs to consumers. Provided that no economic compensation exists for the consumers, most of them will not voluntarily purchase the GH. Therefore, governmental incentives are essential to promote GB development [47] . Several studies have concluded that governmental incentives significantly affected the green consumerism behavior. For instance, Darko, Zhang, and Chan's [19] research expressed that incentive schemes are ranked 5th among the 64 drivers identified from the literature review. Thus, through the effective incentive approaches, such as economic subsidies, tax deduction and exemption, and soft loan preferential policies, young consumers will have strong affordability to purchase GH. This possible scenario can also improve the level of purchasing intention. Therefore, the following hypotheses can be proposed.
Hypothesis 8 (H8):
Governmental incentives have a positive effect on perceived behavioral control.
Hypothesis 9 (H9):
Governmental incentives have a positive effect on intention to purchase GH.
Research Methodology
Design of the Questionnaire
A questionnaire survey was conducted for data collection to accomplish the objective of this study. Measurement variables for each construct in the study are either selected or adapted from the relevant studies. The items employed to measure the seven constructs are rated using a five-point Likert's scale (strongly disagree = 1; disagree = 2; neutral = 3; agree = 4; strongly agree = 5).
Prior to the formal survey, expert interviews were conducted to improve the reliability and validity of the draft measurement scales in the Chinese context. Six participants were involved in the interview, including two professors and two researchers familiar with the related research topics: one marketing manager employed in a known real estate company with nearly 10 years of GH-developing experiences and one construction manager from a large AEC company, who has participated in several GB-certified projects in China. After the consideration of their recommendations, improvements were made by adding and deleting details in the survey questions. In addition, the wording in the questions was also refined to achieve the simplicity and ease of understanding. Finally, Table 1 establishes the measurement scales in the formal questionnaire for data collection. Table 1 . Measurement scales in the formal questionnaire.
Constructs and Measuring Items Sources
Attitude toward purchasing GH ATT1: I think that purchasing GH is favorable. ATT2: I think that purchasing GH is a good idea. ATT3: I think that purchasing GH is safe. [26, 48] Subjective norm SN1: My family thinks that I should purchase GH over conventional housing. SN2: My close friends think that I should purchase GH over conventional housing. SN3: Most people who are important to me think that I should purchase GH over conventional housing. [26, 49] Perceived behavioral control PBC1: I am confident that I can purchase GH over conventional housing when I want. PBC2: I see myself capable of purchasing GH in the future. PBC3: I have the resources, time, and willingness to purchase GH. [50, 51] Subjective knowledge SK1: I know what the evaluation of GH is. SK2: I know why we need to develop GH. SK3: I know the advantages of GH over conventional housing.
[20]
Environmental concern EC1: Mankind is severely abusing the environment. EC2: Limits to growth beyond which our industrialized society cannot expand emerge. EC3: Humans must live in harmony with nature to survive.
[ 44, 52] Governmental incentives GI1: Government supplies tax incentives to consumers for GH purchasing. GI2: Government supplies direct grants to consumers for GH purchasing. GI3: Government supplies a soft loan incentive to consumers for GH purchasing. [11, [53] [54] [55] Purchase intention for GH PI1: I would like to purchase GH. PI2: I would like to live in GH. PI3: I would like to recommend GH to my family and friends.
Data Collection
A survey was conducted in the urban city of Shandong Province in East China, which is famous for the birthplace of Confucius. According to the following two reasons, the residents of Shandong Province were chosen as the respondents. At the end of 2017, the city ranked 4th in the number of GBs at the province level in China and was subsequently awarded with 214 GBs and 18 LEED projects [56] .The profound influence of the Chinese traditional culture has prompted young consumers' enthusiasm to purchase an independent housing for marriage.
Questionnaires were distributed via two channels from June 2017 to the middle of August 2017. The first channel was an online survey and was sent to the link of the online survey through social media channels (e.g., QQ and WeChat) to potential housing purchasers among the 18-30 year-old age group dwelling in Shandong Province. The snowball sampling method was employed to invite the respondents to distribute the questionnaires to their friends, relatives, and colleagues, which can economically ensure the large number of questionnaires. The second channel was a field survey conducted by six trained investigators. Details on the aim of the survey and concept of GH were told to potential respondents. They were chosen from real estate sales offices in Jinan City, which is the capital of Shandong Province. The respondents completed the written questionnaires after they agreed to participate in this research. Combined with two channels, a total of 510 questionnaires were distributed. Subsequently, completed responses numbered 326 (a response rate of 59.3%). Data screening process was then conducted to guarantee the validity of the responses. The questionnaires containing blanks or incomplete answers and conflicting reverse question responses were excluded, retaining 241 questionnaires for the final analysis. As suggested by Kline [57] , the sample size should be a minimum of 10 cases per item. Given the 21 items in the study, a minimum of 210 cases are required. Thus, 241 cases of the final sample satisfy this requirement.
Data Analysis
Structural equation modeling (SEM) using the analysis of moment structures (AMOS 21) software developed by IBM corporation was employed to analyze the collected data. SEM is an extensively used multivariate analysis technique in psychological and behavioral studies. The model involves latent and manifest variables. The measurement model in SEM can be employed to test the reliability and validity of the scale, while the structure model is a tool to analyze the hypotheses. We also conducted the confirmatory factor analysis (CFA) to evaluate the reliability and validity of the proposed theoretical model.
Results
Descriptive Statistics
The basic demographics of the respondents are as follows. The total number of respondents comprises 128 males (53.11%) and 113 females (46.89%). The highest proportion of the respondents fell into the 18-25 year-old age group (66.80%), followed by the 26-30 year-old age group (33.20%). Nearly 52.70% of the respondents earned a bachelor's degree, and 13.28% of the respondents had a master's degree or above. The household monthly income (RMB) of the respondents was reported as follows: respondents earning between 5001 and 10,000 account for 29.51%, those earning below 3000 account for 21.72%, and those earning above 30,000 account for 2.87%. The mean value of PI1 "I would like to purchase GH is 3.93", nearly 4.097 of the item named by "I plan to purchase more green products rather than normal products," which was expressed in the research of Maichum, Parichatnon, and Peng [26] for green products among Thai consumers. This finding also affirms the high level of willingness to pay for GH among the Chinese youth.
Measurement Model: Reliability and Validity
Through confirmatory factor analysis (CFA), the study aims to identify whether the proposed theoretical framework meets the standards of reliability and validity (see results in Table 2 ). Cronbach's α is utilized to measure internal consistency among items. All of them are greater than 0.70, meeting the recommended value of 0.7 [58] . Therefore, the value obtained confirms the adequate reliability of all constructs. Construct reliability is measured using composite reliability (CR). The CR scores range from 0.7787 to 0.9154, expressing good convergent validity [59] . Convergent validity is further measured using factor loading and average variance extracted. All of the factor loadings are close to or above the acceptable level of 0.6, as suggested by Chin, et al. [60] . The average variance extracted for the seven measures is higher than 0.5, showing convergent validity at the construct level [59] . Table 3 provides the value of discriminant validity. A factor correlation below 0.8 represents adequate discriminant validity [61] . The square root of AVE for each construct was higher than its correlations with other constructs, which can represent adequate discriminant validity [60] . Overall, the theoretical model indicates adequate validity and reliability. 
Structural Model: Goodness of Fit Statistics, Modeling Comparison, and Hypothesis Testing
The structural model was conducted using AMOS 22.0 to test for the goodness of fit statistics. Initially, structural analysis yielded a contradicting result with the TPB model, which showed that all three of the constructs, such as ATT, SN, and PBC did not significantly influence the purchasing intention (PI). Interpreting this finding in real life seems difficult. In the initial CFA, the value of CFA fit indices represented an adequate model fit Table 5 presents the results of the structural model. Moreover, the standardized path coefficient expressed positive effects among the constructs in the structural model. Seven of the nine hypotheses were supported. The variables of TPB, attitudes (β = 0.14, t = 2.685, p = 0.007), and subjective norm (β = 0.11, t = 2.162, p = 0.031) significantly influenced young consumers' purchasing intention of GH; whereas the perceived behavioral control (β = 0.04, t = 0.911, p = 0.362) showed no significant influences on GH purchasing intention. Therefore, H1 and H2 were supported. Conversely, H3 was not supported. Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
The additional constructs included in the TPB, namely, subjective knowledge (β = 0.23, t = 2.622, p = 0.009), were significantly related to attitude toward purchasing GH. Thus, H4 was supported. Although subjective knowledge had no direct influence on purchasing intention of GH, it also expressed indirect effects on purchasing intention through ATT. Moreover, environmental concern (β = 0.29, t = 3.39, p = ***) confirmed a positive influence on ATT, and EC (β = 0.48, t = 6.34, p = ***) also had a significant positive effect on SN. Thus, H6 and H7 were supported. Governmental incentives (β = 0.25, t = 3.302, p = ***) reported significant positive effect on PBC. Alternately, governmental incentives (β = 0.69, t = 10.982, p = ***) also had a direct and significant positive effect on purchasing intention. Thus, both H8 and H9 were supported. Figure 3 demonstrates the proposed theoretical model, along with the β value. 
Discussion
Governmental incentives were indicated to have the most significant determinant influencing young consumers' (aged 18-30 years old) purchasing intention of GH, followed by ATT and SN. However, PBC was affirmed to have no influence on the purchase intention of GH. In addition, purchasing intention is indirectly influenced by subjective knowledge, as well as environmental concern through ATT and SN, respectively (see Figure 3) .
Attitude toward purchasing GH and subjective norm had a significant influence on purchasing intention, which is consistent with the findings in extant studies [26, 62] . The findings validate the importance of attitude and subjective norm in the context of GH purchasing intention for the Chinese youth. However, an unsupported H3 is unexpected. The vast majority of studies proved that perceived behavioral control had a significant positive influence on behavioral intention [27] , such as in green hotel visiting [40] , energy-efficient household appliances [63] , and green purchase behavior [64] . Only few studies have concluded similar results [65] . We speculate that this phenomenon is associated with the current social norm of housing consumerism in China. On the one hand, every couple should purchase a house before getting married; on the other hand, with the rapid progress of urbanization, the housing price is dramatically growing every year. Purchasing housing only by themselves is extremely difficult for young consumers. Most of the parents, especially those of the bridegroom, actually assist, using considerable funds to purchase housing. Therefore, the perceived behavioral control of youth has little influence on the purchasing intention of GH.
As for additional constructs, governmental incentives had the strongest influence on purchasing intention. Thus, the government can be concluded to play a crucial role in guiding young consumers' purchase intention of GH. After all, the development of GH in China is still in the initial stage. Through governmental economic incentives, young consumers can be awarded additional economic benefits to offset the high price premium of GH, thereby substantially motivating them to purchase GH. Echoing similar findings from [66, 67] , an increasing demand can be stimulated by economic benefits. Thus, to attain the ambitious targets of promoting GH on a significant scale, government should formulate different portfolios of economic incentives in guiding the consumers to purchase GH. In addition, different incentive strategies were reported to impose different influences on purchasing intention. Three items were involved in the latent variable of governmental incentives, consisting of tax incentives, direct grants, and soft loan incentives. From the value of standardized factor loading, the tax incentive (0.93) had the most significant influence, followed by soft loan incentive (0.92), and lastly, direct grants (0.80). Thus, young consumers easily accept tax and soft loan incentives possibly because of the less grants provided by the government for purchasing GH. In Shandong Province, the housing buyers can be respectively subsidized 15 yuan, 30 yuan, and 50 yuan per square meter for purchasing the residential buildings awarded by one-star, two-star, and three-star certifications. The subsidies are far less than the soaring housing price, from which reached up to 16,000 yuan per square meter in 2018 [68] . Soft loans seem attractive to young consumers. For instance, in Anhui Province located in the east of China, a financial institution can supply the GH buyers with preferential loan interest rate, which is 0.5% lower than the basic interest rate [69] . Accordingly, this governmental incentives significantly improve the consumers' willingness to pay for GB. To gain accurate understanding on the role of government incentives in the GH market, we invited five experts for telephone interviews. The interviews aim to collect their evaluation of the results, especially for the government incentives. Most of them agreed that government incentives played a critical role in the purchasing intention of consumers, as well as the willingness to nurture developers in China. Currently, the GH market is in its infant stage. Consumers cannot enjoy the benefits of GH before or when they paid for them. Therefore, the consumers were skeptical regarding the benefits of GH in the long term. One consensus opinion of experts is that achieving an efficient market via governmental incentives may require a long time because of unclear benefits achieved in operation phase. Presently, the government-led GH development path is appropriate, with similar findings in [70] . Nevertheless, these incentive strategies heavily depend on financial funds. Private firms can be invited to participate in promoting GH. For instance, public-private partnerships are proposed because they could address limited governmental funds, and vitalize GH market. Property management companies are one of the best cooperators, who can supply economic subsidies for the potential GH purchasers. In GH operation stage, these subsidies can be paid back from the benefits of energy-saving, water-saving and low maintenance costs. Thus, win-win partnerships are achieved among GH purchasers, government, and private investors.
Furthermore, subjective knowledge was affirmed to have indirect influence on the purchasing intention of GH through ATT, which is not entirely consistent with the findings of Liu et al. [20] . This finding may be partly owing to the different resources of the respondents. Compared with youth of Shandong Province aged 18-30 years old in our study, Liu et al. [20] focused on the general consumers in urban Tianjin City, China. Referring to the common findings of subjective knowledge concluded in these two studies, most of the young consumers in China can be inferred to possess inadequate knowledge or information of GH. Existing studies also affirmed that insufficient knowledge, education, or experiences of potential consumers primarily restrict GB implementation [15] . Provided the need to acquire further knowledge on GH, young consumers will gradually express positive attitudes toward purchasing GH, which will consequently result in purchasing intention of GH. Environmental concern was also proven to have an indirect relationship with purchasing intention through ATT and SN. The mean value of environmental concern is up to 3.98, which validates that Chinese young consumers are concerned of related environmental issues. A high environmental concern can contribute to increase the tendency for purchasing intention of GH. This finding is in line with previous studies in other countries [44, 71] . In the future, young consumers will be the major purchasing driver in the GH market. Thus, the government should formulate a proper strategic planning to improve environmental awareness or concern via education in schools, enterprise training, and social propaganda.
Conclusions
This study aims to investigate the young consumers' purchasing intention of GH in the Chinese context. In the study, subjective knowledge, governmental incentives, and environmental concern are included as the antecedents of attitudes toward purchasing GH, subjective norm, and perceived behavioral control. The findings have proven the robust and predictive power of the proposed theoretical framework. The proposed model and measurement scales were also confirmed to be suitable for the study. Young consumers' intention to purchase GH can be predicted directly or indirectly by ATT, SN and SK, GI, and EC. Overall, GI directly had the most influence on Chinese youth's purchasing intention, followed by ATT, and lastly SN. In addition, subjective knowledge had an indirect influence through ATT. Environmental concern can also indirectly affect the purchasing intention of GH through ATT and SN. Nevertheless, perceived behavioral control confirmed no significant influence on the purchasing intention of GH.
A few shortcomings should also be considered in future research. First, the sample size of SEM is insufficient, which only satisfies the stipulated requirement. Therefore, future studies can enlarge the number of respondents and add a diverse demographic population to reflect the actual consumer market. In addition, the existing distinct housing demands require future research to provide further attention to diverse consumers in real estate market segmentation. Similar studies have been conducted in a few developed countries, such as on the green residential retirement project of greying people in Australia [72] and undergraduate students in the USA [73] . Second, respondents in our study are limited to consumers in the metropolis, who may have strong economic capacities. Thus, future research can implement the questionnaire survey in the medium and small regions. Subsequently, future research results can be compared with the current study, which may be valuable for policy-makers. Third, purchase intention in the study is measured and not equal to actual purchase behavior. A gap between the intention and behavior has been determined by [74] in recycling electric appliances and [75] in acceptance of solar energy. Thus, with the development of the GH market, other consumers who recognize the benefits of GH will then voluntarily purchase GH. Investigating factors may be interesting, such as suitable types of marketing and social network communication to drive demands. Similarly, identifying the most effective government incentive strategies influencing the intention-behavior gap of purchasing GH may be useful in future research. Given that the development of GH in China is still in its initial stage, consumers can only identify the benefits of GH from the reported pilot project rather than real-world experiences. With an increasing number of GH in the market, a market approach becomes efficient in encouraging the development of GH. Future research can further explore the relationship between purchasing behavior and operating cost savings, comfort, and potential resale value in the mature market.
